E2F4 is required for cardiomyocyte proliferation.
Although the fundamental role of the E2F transcription factor family in cell proliferation is well established, the specific function of E2F4 is unclear. On the basis of findings from cell culture experiments, E2F4 is generally considered as an inhibitor of cell proliferation. Accumulating evidence suggests, however, that E2F4 acts as an activator of cell proliferation in certain contexts. Here, we have investigated the role of E2F4 during heart development and in proliferating cardiomyocytes. Nuclear E2F4 expression in cardiomyocytes declined during mouse heart development, which correlates with the loss of proliferative capacity of cardiomyocytes. Re-induction of proliferation in postnatal cardiomyocytes increased nuclear E2F4 expression. E2F4 accumulated in the nucleus at the end of the S phase, remained nuclear during mitosis, and disappeared at the end of cytokinesis. siRNA-mediated inhibition of E2F4 in proliferating postnatal cardiomyocytes resulted in a significant reduction in mitosis, but not in DNA synthesis. Co-staining of E2F4 and Crest revealed that E2F4 co-localizes with kinetochores. Moreover, chromatin immunoprecipitation showed that E2F4 binds to centromeric alpha-satellite DNA during mitosis. Our data indicate that E2F4 is required for cardiomyocyte proliferation and suggest a function for E2F4 in mitosis.